The science of learning health systems borrows and adapts models from many fields.
. Neilson and colleagues 6 used the DNA metaphor to codify the idiosyncratic characteristics of a company and described the DNA of a living organization like molecular DNA as having 4 basesstructure, decision rights, motivators, and information-that, combined in myriad ways, define an organization's unique traits. They proposed using their framework tool to diagnose problems, discover hidden strengths, and modify company behavior and examining all aspects of a company's architecture, resources, and relationships, to see what
is working and what is not deep inside a highly complex organization, to understand how it got that way, and to determine how to change it.
LADDERS in contrast is intended as a change management tool.
| DESCRIPTION OF LADDERS ELEMENTS
LADDERS is similar to other frameworks most often published in the grey literature by consulting companies in preparing reports for clients such as the CDC, AHRQ, and the United Way, or those used by change institutes and consultants like the Tamarack Institute and the 5 core conditions in their Collective Impact concept 7 and the Build Initiative's framework for evaluating systems initiatives. 8 The description of LADDERS invariably generates "face validity"-everyone nods theirs heads and acknowledges these elements. Thus, it is probably not necessary to fully describe the actual LADDERS elements individually as there is ample organizational and systems change literature for that. More important is to describe characteristics and functions of each element and the dynamic interplay among the elements as represented in the DNA image. Again, this narrative description is challenged by its necessarily literary linear flow. In fact, while DNA is a 3-dimensional structure, the 2-dimensional DNA depiction does not reflect how the LADDERS elements are in constant motion, nor allow for visualizing their probing activities with which to potentially trigger mutations. In presenting LADDERS to groups, it has been useful to animate the DNA graphic which has generated both interesting discussion and at the same time complaints of visual overload.
The LADDERS elements can be grouped into 3 "waves" that reflect their natural temporal occurrence during the learning process.
The first wave consists of the first 2 letters-Leadership and Alignment.
FIGURE 1 LADDERS as Organizational DNA
| Leadership
In the literature on change and change management, leadership is most often identified as the key element to maximize potential for successful transformational change in any field. 9, 10 Two key points associated with LADDERS reflect its relevance to learning health systems, that:
(1) there are leaders at all levels of the health system change transformation process, and (2) leaders. Yet, when leaders are effective and alignment is favorable, several other elements routinely become the focus for implementing transformational change. These "second wave" elements are Data, Demonstration, and Evaluation.
| Data
"What is measured is done" is a well-known maxim. It is critical to decide what to measure, how to measure, when to measure, who will measure, how data will be used, who will use it, and how it should be presented. Debate about data often delays transformational change progress.
Data needs to be discussed explicitly; data needs to be transparent; data needs to meet the needs of the various stakeholders participating in the change activities. Again, as with alignment LADDERS identifies multilevel recursive involvement in data. Not all data will be utilized by all involved, but each will need data relevant for their levels and for their purposes. The key features of data are 2-fold, that it will (1) allow change to be measured and (2) its definitions and measurements can be agreed upon by all involved. In the age of big data where data can overwhelm the change process, the dynamic feature captured in the DNA model is that data needs to reflect strategic and operational imperatives and be accurately produced in a timely manner. While it is clear that there is extensive leadership and strategic alignment necessary, data also involves a myriad of others across the change lifecycle from data generators to data collectors to data analysts who do not routinely participate in strategic discussions but are critical to ground grand data desires in reality and inform feasibility determinations. These operational and strategic considerations are analogous to DNA reacting to external stimuli.
Data is closely linked to the subsequent element of LADDERSDemonstration.
| Demonstration
Just imparting Plan, Do, Study, Act methods, the need to train staff to produce these notes in a consistent format is often under-appreciated.
| Evaluation
For transformational change to be sustained requires it achieve desired results. Adopting LADDERS recognizes that evaluation has 3
considerations. First, evaluation must be explicitly articulated a priori and embedded as a part of the routine programming, with detailed description of the process, data, and analysis concepts agreed upon.
Second, it needs to be multi-dimensional. Too often sustainability decisions are determined solely by reviewing cost data to identify whether the change produced the expected return. Yet in the current environment multidimensional attributes are important to a broad range of stakeholders. Examples include staff and consumer satisfaction, staff and consumer retention rates, product quality, and marketing utility. Third, perhaps most importantly, evaluation provides an opportunity to use data to test explanations for the effect observed, and to rigorously probe to identify issues or biases reflected in the data. For example, promising data which to the observer might seem significant, might not be normally distributed and require the use of non-parametric statistical analysis to truly assess its significance. This requires a formal partnership with researchers that is not common in most change management operations. Understanding these features will allow for determination whether change is indeed transformational, fortuitous, or fleeting. The evaluation element is integral to the change process and is influenced by the dynamic of the interactions of other elements among each other just as the configuration of DNA attributes contributes to the formation of chromosomes.
The "third wave" elements are Replication and Sustainability which reflects the time continuum but not necessarily that they can operationally be left to last. In fact, these 2 elements need to be considered during the first wave as they are the desired outcomes of learning systems.
| Replication
Do It Again! We know that the first time we do something we are the learners. The true test of transformational change is its ability to be replicated. Just like DNA. To achieve critical mass, scale, and be deterministic of outcome.
LADDERS posits that transformational health systems change occurs in a learning environment. As such the challenge is to assemble the LADDE (Leadership, Alignment, Data, Demonstration, and Evaluation) information and ask 5 questions to (1) determine if it was successful, (2) understand if it was done well, (3) identify if the goal needs to be modified, (4) can we do something (s) differently, and (5) see if implementation steps can be removed to make its execution more compact and simpler. At some point, there is recognition that internal/external contexts and conditions might have significantly changed. Similarly, the organizational capacity in place to function as an adaptive system might have changed. These changes can markedly impact on replication strategies and efforts.
| Sustainability
The ultimate objective of transformational change is that it endures.
Sustainability ties all the other LADDERS elements together. Sustainability is achieved when the change becomes the default behavioral option, 14 when doing the right things is the easy thing to do, 15 The key to using this tool is to generate an Objective Statement that describes an intended outcome. This allows stakeholders, in either a group setting or individually, to reflect on the critical element (s) at a particular point in time. For example, in a recent project during the sustainability phase an objective statement was defined as -"retain two patient navigators to support integration of oral health care with medical services. "For another project, during the assessment phase the statement was-"to determine the project's change readiness for a particular activity. "As such this template can be used multiple times with the same objective during the evolution of the change process and its archive serves as process notes. Similarly, for the same project, the objective statement might change to reflect its progress through the change continuum and input from the dynamic interplay of the LADDERS elements. For instance, once change readiness has been deemed accomplished as it has addressed each of the LADDERS elements to the satisfaction of leadership, the objective statement might be recommended by leadership to be "pilot intervention X" and then "pilot data collection", and so forth. What often becomes clear in specifying these objective statements is that they engage the different LADDERS elements but tend to focus more on a particular set of LADDERS elements than on others. This can be captured in the template and reflected in the assessment and plan. For instance, the assessment for leadership as a project moves through the change continuum could be "on board" and the plan could be "continue to update on progress", yet the assessment for evaluation at that point might be "premature" and the plan might have some reference to a time frame. In these respects, LADDERS is similar to other frameworks such as PRISM. 22 PRISM is a practical, robust implementation and sustainability model (PRISM) for integrating research findings into practice which serves as a conceptual framework for improving practice that integrates the key features for successful program design, Those who have used it find that using LADDERS as a tool captures the significant thought iterations used to complete change activities and allows for the identification of gaps in change process thinking, generation of reflections on each of the elements, and fostering strategies to address issues identified at the point in time the tool is used.
LADDERS represents the elements for transformational change whose understanding, from those who have attended presentations and responded to post presentation questions regarding their understanding and comfort with the concepts, is intuitive. As such, it can be easily communicated and can serve as a useful tool upon which to base organizational change activities throughout the dynamic change continuum.
Perhaps, LADDERS is better as a mnemonic than an acronym. In either case, it is a complimentary paradigm to other frameworks that can be easily remembered and used along the pathway to accomplishing the goals laid out in the Institute of Medicine Learning
Health Systems workshops 24 of developing a sustainable learning health care system that gets the right care to people when they need it and then captures the results for improvement.
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